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Abstract 
Great progress has been achieved in the field of protection of new varieties of plants since Ministry of Agriculture 
established the PVP (Plant Variety Protection) system in 1999, which could be witnessed by the annually increased 
application for PVP. However, how to raise the efficiency of PVP examination to meet the growing demand of 
application has become a burning problem. In this paper, we analyzed the current situation and existing problems of 
PVP information processing in China. Based on IT and internet technology, we proposed a platform of PVP 
Information System, introduced the overall framework of PVP Information System and corresponding constituent 
modules, gave an account of the key techniques of security management and data integration in constructing this 
system. While affirming the significance of the PVP Information System in speeding up the PVP examination, 
strengthening the protection of agricultural intellectual property, and better serving the technology innovation, the 
existing problems were also pointed out for the safe and effective operation. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University 
of Science and Technology 
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1. Introduction 
Along with the development of international economy, the seed trade of new plant varieties is already 
not confined as a domestic business, but always an international exchange. For the sake of protecting PBR 
(plant breeder’s right, also called as PVP) in other countries, “the International Convention for the 
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Protection of New Varieties of Plants” (hereinafter referred to as “Convention”) was concluded and 
signed in Paris by several European and American countries in December, 1961. The “Convention” came 
into force in 1968, which is also called as “1968 Version”, and then “1968 Version” was revised into the 
currently used editions – “1978 Version” and “1991 Version”. As the 39th member state of UPOV, China 
officially participated in “1978 Version” of “Convention” on April 23, 1999, putting China’ protection of 
new varieties of plants on the legal track [1].
In the past decade since Ministry of Agriculture established the PVP (Plant Variety Protection) system, 
much effective work has been done in this regard, and great progress has also been achieved. The 
application for PVP increased year by year. By the end of February 2009, 5657 variety rights applications 
from 30 provinces (autonomous regions and municipalities) in China and 14 other countries had been 
accepted by the Ministry of Agriculture. Since 2004, the amount of China’s annual applications for the 
protection of new varieties of plants has been ranking the fourth among all member states of UPOV, and 
the amount of valid protected variety rights has been ranking the top ten. The flow of the PVP auditing is 
as flows: 
Fig. 1 the flow of the PVP auditing 
However, the rapid increase of application has placed mounting pressure on related authorities. How to 
raise the efficiency of PVP examining and approving to meet the growing demand of application has 
become a burning problem crying for solution. 
Therefore, the PVP system is in urgent need of an information-based platform with powerful function, 
which can make full use of widely-used IT and internet technology, speed up the PVP examination and 
granting, strengthen the protection of agricultural intellectual property, and better serve the technology 
innovation. 
2. The Current Situation of PVP Information Processing in China 
After analysis, we found there are several major problems in the field of China’s PVP information 
processing: 
2.1. Long cycle of PVP examination 
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According to the “Regulation of the People’s Republic of China on the Protection of New Varieties of 
Plants”, the PVP granting generally undergoes four stages, including application and acceptance, 
preliminary examination, substantive examination, granting or rejection. The whole process usually takes 
about 3 years. On one hand, the 3-year examination could ensure the accuracy of PVP examination, but it 
also causes the lag in time on the other hand. So, the current examination speed and granting cycle 
obviously can’t meet breeder’s urge demand. It is bad for the timely and effective protection of 
intellectual property of breeders, and will great reduce the returns yielded to enterprises from innovation.  
Among the four stages mentioned above, the substantive examination mainly focuses on the test report, 
which is usually based on the DUS test of 2 growing cycle. The other 3 stages are mainly based on the 
documents examination. So, only the substantive examination needs the field work, and only this stage 
requires practical activities which can’t be replaced by office work. However, in our country, the 
documents examination usually takes more than 1 year due to the lack of a powerful information-based 
platform and the inefficiency of data processing. So, it can obviously save a lot of time if advanced 
techniques of information management and data processing can be effectively applied into the documents 
examination. 
2.2. Difficulty in information sharing and management among different DUS test institutes 
To assist the PVP examination, the Ministry of Agriculture established a DUS test headquarter and 14 
stations located all over the country, responsible for DUS test of new plant varieties. The assignment of 
DUS test headquarter and 14 stations could meet the demand of supervision of higher- and lower- levels, 
and it is also essential for the DUS test because 14 stations generally represents the distribution of 
ecological zones in China which should be considered when growing different crops. However, the 
distribution of different DUS test institutes makes it much difficult to share and manage information.  
At present, there is no well-designed system for information management in this field. DUS test reports, 
the most important content of substantive examination, are dispersed and stored in the computers of 
different DUS test stations. Even the DUS test reports are collected and filed into one computer, these 
reports are still stored in different folders, no connection yet. Such condition will bring great difficulty in 
information sharing and management, and will greatly influence the working efficiency. Such condition 
will also bring great risk in losing some important information. So, an effective information management 
system is essential in this regard. 
2.3. Great risk in DUS test 
DUS (distinctness, uniformity and stability) test is the key issue of PVP examination, and it is also a 
necessary step to determine the granting of PVP. DUS test is based on the comparison of the candidate 
variety (new variety) and their similar varieties (known varieties). So, the selection of similar varieties is 
of great importance to DUS test. Nowadays, there is no available database of botanical characteristics, and 
the selection of similar varieties is mainly based on the reference information provided by breeders and 
examiners’ experience. So, there is great risk in the accuracy of the selection of similar varieties. 
Therefore, a database of botanical characteristics is urgently required. Only then can the examination 
speed and quality be ensured. 
3. System Design of the PVP Auditing System 
To solve the problems mentioned above, we proposed a platform of PVP Information System. Based 
on IT and internet technology, this platform could improve the efficiency of PVP examination, shorten the 
cycle of examination and granting, and then better protect the interests and rights of breeders. 
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3.1. The framework of PVP auditing system 
Fig. 2 the framework of the system 
The above figure briefly describes the overall framework of PVP Information System. From the 
framework we can see, the system consists of EIS and Coordination Application Module. 
EIS is chiefly used in processing some public information such as Task Management, Flow 
Management, Bulletin, etc.. The core function of Coordination Application Module is Examination 
Management, where the Test Management and Characteristic Dictionary could provide basic data as 
assurance for Examination Management. The General Service Desk is linked with 14 servicers coming 
from 14 DUS stations, which can provide necessary support, including data synchronization, etc.. The 
general service desk also supervises the system platform of basic data. [2,3]
In accordance with framework, the functional structure of each subsystem can be illustrated as follows: 
Fig. 3 the functional structure of the system 
3.2. Examination Management 
Examination Management is the core part of PVP Information System, and its major functions are 
listed as follows: 
Application and Acceptance: this module can register and accept the applications for PVP; process and 
automatically preserve the application files; generate the tasks of PVP examination; issue related 
announcement.   
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Task Management: this module can assign the examination tasks of the accepted applications to 
appointed examiners; confirm the task of DUS test and dispatch task notification. 
Examination Management: this module can conduct the preliminary examination and substantive 
examination in accordance with the fixed flow; check whether the propagating materials meet the required 
standard; publish the examination results. 
Approval Management: this module can submit the documents of examined varieties; finish the step of 
granting or rejection; comprehensively manage documents of the whole examination. 
Fee-paying Management: this module can set the fee standard based on the national “Regulation”; 
automatically generate the bill according to different stage of examination; print and manage the receipt. 
Parameter Management: this module can set the parameters of the variety type, quality of propagating 
materials, sowing type, nomination grouping; sort out the documents into different files; generate the list 
of Protected Genera and Species of Agricultural Plants, set the warning and reminding of current state of 
examination. [4]
3.3. Test Management 
Task Management: this module can collect and manage the information of assigned varieties from 
technical questionnaire, including the characteristics, pictures, etc.; arrange DUS test. 
Trial Management: this module can conduct the DUS test of assigned varieties based on the corresponding Test Guideline; 
generate and manage the DUS test reports; provide the functions of  information query, modification and statistical analysis. 
Test Guideline: this module can manage the Test Guideline of different genera or species as well as 
different versions of the same genera or species; group the Test Guidelines based on crops’ type; group 
the characteristics and notes, and then set corresponding standards. 
Varieties of Common Knowledge: as the fundamental database of botanical characteristics, this module 
can be used as the tools of querying varieties and selecting the similar varieties; it can also be used to 
compare the DNA fingerprints of a new variety with those of the known varieties, and then ensure a fast, 
efficient and accurate examination. 
Dictionary Management: this module can provide a standard dictionary, including the crop 
classification, sowing condition, photographed parts, which can make technical terms standardized and 
uniformed. 
3.4. DUS Test and Variety Storage 
DUS Test: this module can manage DUS test detailedly, especially those important steps, such as trial 
plan, test report, test guideline, propagating materials; it can also provide the function of inputting and 
outputting of different kinds of documents. 
Variety Storage: this module can register the submitted propagating materials used for DUS test; 
supervise the in-storage and out-storage of propagating materials. 
3.5. Re-examination Management 
The applicants can request the re-examination when their applications are rejected by examination 
authorities during the stage of preliminary examination or substantive examination. This section provides 
the management re-examination stage, including re-examination registration, documents examination, re-
examination, etc.. This section can also instantly trace and update the results of re-examination, and 
provide the comprehensive statistical analysis of all the results. [6] 
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4. Key Techniques 
4.1. Security management 
There are three lines of firewalls in the internet platform of PVP Information System, using multi-level 
proxy servers to fragment all the internet links which stride across the firewalls.  
The Packet Filtering Technique is used in this system to select the packets in the network layer, which 
could control the flow direction of information and packets, and provide record and audit of daily 
operation. In addition, the technique of Transparent Data Encryption is applied to realize the documents 
encryption of the main database, which could directly and effectively protect the data files and log files, 
provide a safe and applicable encryption platform, and improve the security of database operation. 
Furthermore, a comprehensive management system of data safety is formulated to strengthen the safety 
education and law education of database personnel. 
4.2. Data integration 
The PVP Information System is established with the purpose of strengthening the communication 
among headquarter and 14 stations, speeding up the PVP examination, and protecting the rights and 
interests of PVP holders to a great extent. The internal management systems of basic information (such as 
Test Guideline, Test Report, Trial Management) have their corresponding interfaces, which could be 
integrated with Transaction Processing System through middlewares. Such integration can make the 
coding uniform, and make the data shared with Transaction Processing System. [5]
Fig. 4  the integration of the system 
5. Conclusion 
As a system of intellectual property rights protection, PVP (plant variety protection), also called as 
PBR (plant breeder’s rights), involves many fields, such as laws, technology and economy. The accuracy 
and efficiency of examination will directly influence the rights and interests of PBR holders.  
Based on information technology, the PVP Information System could greatly shorten the cycle of PVP 
examination. Based on the database of variety characteristics, this system could promote the rapidity and 
accuracy of PVP examination. The introduction of different modules could ensure the effective and safe 
management of documents, and also the data sharing. 
However, problems still exists in the PVP Information System due to the limited time and techniques, 
which could be listed as follows: 
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5.1. Safety Hazard 
 14 DUS test stations are all installed with related sub-databases and sub-systems, and there is great 
difference in the security mechanism of each station because of the difference of their personnels, 
technical level, etc.. So, safety hazard should be paid attention. 
5.2. Long Developments Road 
China has a vast territory and is abound in plant resources. Protecting the rich biodiversity of plants is 
the main work of PVP. However, for this system, the construction of corresponding database of botanical 
characteristics is on the initial stage. So, continuous accumulation, complement and improvement should 
be deemed as our long-term task. 
5.3. Data Mining and Knowledge Transforming 
The application of information management and electronic business processing in agriculture is still at 
primary stage. In our case, the introduced database just realizes data integration and sharing, and it is in 
the initial phase as for how to dig deep information of the stored data and then, how to transform it into 
knowledge to provide better service for examination and protection of new plant varieties. In future, the 
improved database will attach great importance in this problem.  
5.4. Further Application 
In our future research, we will consider the possibility of adding Enterprise 2.0 Technique, such as 
Explore, Wiki, Blog, communication network and so on, with the purpose of enhancing dialog and 
interaction between applicants and PVP office, raising the transparence of DUS testing and examination, 
and further strengthening the protection of new varieties of plants. 
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